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Abstract ¥ 4
Heat carrier fluids are becoming increasingly important in modern energy % 5
systems, enabling improved efficiency and functionality in appl'\ca\'\ons such as Sth 401 X ? excluded
° (=]

gencm\ion district heating. district cooling, geolhcrmal systems and data centre
cooling. These fluids, often glycol- or c\hanol-bzmed. play a critical role in heat
(ransfer processes: where the accurate determination of their specific heat capacity is
essential. Specific heat capacity not only influences the design and operation of such
systems but is also 2 key parameter for the reliable calculation of heat quanmies.

articularly in monetary billing. However: while the specific heat capacity of water
can be measured with low uncertaintys the determination of this property for other
heat carrier fluids often involves greater uncertainties. This paper presents the
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results of an interlaboratory comparison 10 evaluate the uncertainty with which the 10 .
specific heat capacity of common heat carrier liquids can be measured under typical 0 o
Jaboratory conditions. The findings aim 10 highlight the achievable uncertainty Temperature T/ °C 20 .

identify potcmial sources Of uncertaintys and provide guidance for improving
measurement reliability in routine laboratory practice.

Keywords lmercomparison . Specific heat capacity . Water - Ethanol-water
mixture Monoe\hy\cne-g\ycol (MEG)-water mixture - Heat (ransfer fluids *
Measurement uncertainty
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Measurement Method Specimen Volume Device Crucible

DSC constant heating 35 pl NETZSCH DSC 204 F1 Aluminium

rate _/_ = Phoenix

DSC constant heating 35 pl NETZSCH DSC 204 F1 Aluminium

rate _/_ ® Phoenix

DSC constant heating 850 ul Setaram calorimeter, Hastelloy C276

rate _/_ MicroDSC7 Evo-1A.

DSC modulated - 40 pl TA Instruments Q2000 Aluminium

temperature

DSC modulated - 40 pl Mettler Toledo DSC2/700 Aluminium

temperature

DSC stepwise heating 850 ul Setaram calorimeter, Hastelloy C276
MicroDSC7 Evo

Dynamic Hot-Wire >15000 pl Commercial not relevant

Method according to

ASTM D7896-14
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Project HTFMetro

Precise metrological characterization of thermophysical
material properties for reliable heat metering in heating

networks
Duration 36 months
Project start 01.07.2026
Total proje_ct budget: 1.70 M?o € Gefordert durch:
Total funding volume: 1.35 Mio €
% Bundesministerium
fur Wirtschaft
und Energie

aufgrund eines Beschlusses
des Deutschen Bundestages
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Development and validation of appropriate measurement methods and scientific modeling of aging
effects

* Main objective: To develop metrologically validated measurement and modeling methods for the precise determination
of thermophysical property data for real heat transfer fluids, taking into account operational and aging effects.

Development of an Sl-traceable reference system for flow calorimetry of heat transfer fluids
* Main objective: To establish an Sl-traceable national standard for flow calorimetry to ensure legally compliant heat
metering with a target uncertainty of < 1%.

Investigation of the influence of chemical composition on thermophysical properties and long-term

stability
* Analysis of the influence of additives (e.g., corrosion inhibitors) on thermophysical properties.
» Systematic study of aging caused by thermal stress and oxidation.

In-situ instrumentation and validation of correction models in real-world demonstration facilities
« Main objective: To reduce the fluid-induced additional measurement uncertainty in practical heat measurement to <
1.5% by integrating validated material data and correction models into the measurement instrumentation.
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HTFMetro Goals
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the metrological characterization of key material properties across the relevant
temperature range,

the evaluation and improvement of existing measurement methods,

the development of new approaches for validating material properties during
operation,

the investigation of the influence of aging on the measured variables,

the provision of valid material properties to support standardization and calibration.
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» Selection and characterization of relevant heat transfer fluids

» ldentification and selection of fluids (in particular, water-glycol and ethanol-water
mixtures)

« Systematic analysis and prioritization

« Experimental baseline characterization (density, specific heat capacity, thermal
conductivity and viscosity)

» Design and construction of reference calorimeters at the CAE and the PTB
« Comparison and optimization of existing measurement methods

» Design of flow calorimeters for high-precision measurement of cp

» |dentification of demonstration facilities for field tests

24.09.2025 EMATEM - HTFMetro 1



